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DETAILED ACTION 

Response to Arguments 

1 . Applicant's arguments filed 06/27/08 have been fully considered but they are not 
persuasive. 

In the REMARKS, page 22, applicant has stated "A terminal disclaimer is 
submitted herewith as suggested by the Examiner". However, no terminal disclaimer 
has been received in the office. 



In the REMARKS, pages 23-24, applicant has argued "With respect to Claim 1, 
Onggosanusi and Fang do not at least show, teach or suggest a dimension 
demultiplexer that generates in-phase and quadrature components that are encoded 
based on a space time block code and an outer code. 

As best understood by Applicants, Onggosanusi discloses a receiver 104 that 
includes space time block coded transmit antenna diversity (STTD) decoders 110 and a 
channel decoder 40". The STTD decoders 110 are used to decode a space time block 
coded signal. The channel decoder 40" is used to decode an outer encoded signal. 
The space time block decoding of Onggosanusi is performed before the outer decoding. 
Thus, Onggosanusi does not disclose joint decoding. 

As best understood by Applicants, Fang discloses a circuit that simply performs 
outer decoding. Fang does not disclose inner decoding, space time block decoding, or 
joint decoding. 

Thus, because Onggosanusi and Fang do not disclose joint decoding, 
Onggosanusi and Fang also do not disclose a dimension demultiplexer that generates 
in-phase and quadrature components that are encoded based on a space time block 
code and an outer code. The dimension demultiplexer generates the in-phase and 
quadrature components to begin a joint decoding process. 

In the disclosed embodiments of the present application, joint decoding is 
performed, for example, by a branch metric computation module 40 and a Viterbi 
decoder 42. In-phase and quadrature components, that are encoded based on a space 
time block code and an outer code, are received by the branch metric computation 
module 40 from a dimension demultiplexer. The branch metric computation module 40 
generates single dimensional branch metrics based respectively on each of the in- 
phase and quadrature components. The Viterbi decoder 42 determines a most likely 
received sequence based on the single dimensional branch metrics. 
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The dimension demultiplexer of Claim 1 separates a demodulated symbol 
sequence to begin the joint decoding of each of the in-phase and quadrature 
components. The dimension demultiplexer is used to simplify the computations 
involved in decoding a signal that is encoded based on a space time block code that is 
in concatenation with an outer code. The separation of the demodulated symbol 
sequence into in-phase and quadrature components allows a branch metric 
computation module to generate single dimensional metrics. This reduces the 
computation complexity involved in the decoding process performed by, for example, a 
Viterbi decoder. See paragraph [0033] of the present application." 



However, in the claims (claim 1 for example), there is no recitation that suggests 
a "joint decoding" is performed at the decoder. There is only recitation indicating that 
the "demodulated symbol that are encoded based on a space time block code and an 
outer code". Further, Figure 3 of the present application also shows elements 36, 38, 
apparently for "decoding" the space time block code, while element 42 is a Viterbi 
decoder, which is for outer decoding. Thus, arguably, it is not clear how the joint 
decoding is accomplished. Further, the amended limitation in claim 1 is addressed in 
the rejection of claim 1 in the following section. 

Applicant, on page 25, further has argued "Onggosanusi does not disclose the 
claimed dimension demultiplexer, as admitted to by the Examiner. The Examiner 
alleges that Fang discloses a demultiplexer that provides I and Q components. 
Applicants submit that Fang discloses a demodulator 10 that generates I and Q symbols 
based on a received signal that appears to be encoded based solely on an outer code. 
Thus, Fang does not disclose a demultiplexer that receives a demodulated signal that is 
encoded based on a space time block code and an outer code. Accordingly, Fang also 
does not disclose a demultiplexer that generates in-phase and quadrature components 
that are encoded based on a space time block code and an outer code. 

Also, since Onggosanusi and Fang do not disclose the claimed dimension 
demultiplexer, Onggosanusi and Fang do not show, teach or suggest the claimed 
branch metric computation module that generates branch metrics based on the output 
from the dimension demultiplexer. 
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It is a longstanding rule that to establish a prima facie case of obviousness of a 
claimed invention, all of the claim limitations must be taught or suggested by the prior 
art. In re Royka, 180 USPQ 143 (CCPA 1974), see MPEP §2143.03. 

Therefore, Claim 1 is allowable for at the above reasons. Claims 35 and 61 are 
allowable for at least similar reasons. Claims 2-8, 10-16, 36-46, 62-72, 84-94 and 96 
ultimately depend from Claims 1 , 35 and 61 and are allowable for at least the same 
reasons." 

As indicated in the office action, in those situation (i.e. when PSK is used), one 
skilled in the art would have easily realized that some mechanism must be utilized for 
quadrature demodulating the signal to provide I and Q components as conventionally 
known (see Fang; col. 1 , lines 48-56; Fig. 1 , for example), and the use of a 
"demultiplexer" is just one of the many alternatives for accomplishing such task. 
Therefore, claims 2-8, 10-16, 36-46, 62-72, 84-94, 96 also are not in condition for 
allowance for at least the above reason. 



Applicant further has argued "With respect to Claim 17, Onggosanusi and Fang 
do not at least show teach or suggest a branch metric computation module that 
generates branch metrics based on separated in-phase and quadrature components 
that are encoded based on a space time block code and an outer code. 

Onggosanusi does not appear to disclose a branch metric computation module, 
as admitted to by the Examiner. The Examiner alleges that Fang discloses a branch 
metric computation module. As best understood by Applicants, Fang discloses a 
branch metric computation module 16 that generates branch metrics based on I and Q 
signals, which appear to be encoded based solely on an outer code. Fang does not 
disclose a branch metric calculation module that generates branch metrics based on I 
and Q signals that are encoded based on a space time block code. Thus, Onggosanusi 
and Fang fail to disclose each and every limitation of Claim 17. 

Therefore, Claim 17 is allowable is allowable for at the above reasons. Claims 
47 and 73 are allowable for at least similar reasons. Claims 18-34, 48-60, 72-88 and 95 
ultimately depend from Claims 17, 47 and 73 and are allowable for at least the same 
reasons." 

Judging the decoding process of Onggosanusi in the of Onggosanusi and Fang, 
as indicated in the office action, as a whole, there includes all recited limitations in claim 
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17. Further, since the demodulated sequence is based on the received signal, which is 
a space time block code and an outer code, the components of the demodulated 
sequence after being quadrature split would also be a signal based on a space time 
block code and an outer code. Therefore, claims 17, 47, 73 also are not in condition for 
allowance for at least the above reason. 



Double Patenting 

2. The nonstatutory double patenting rejection is based on a judicially created 
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 
unjustified or improper timewise extension of the "right to exclude" granted by a patent 
and to prevent possible harassment by multiple assignees. A nonstatutory 
obviousness-type double patenting rejection is appropriate where the conflicting claims 
are not identical, but at least one examined application claim is not patentably distinct 
from the reference claim(s) because the examined application claim is either anticipated 
by, or would have been obvious over, the reference claim(s). See, e.g., In re Berg, 140 
F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 
USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 
1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 
F.2d 438, 164 USPQ 619 (CCPA 1970); and In re Thorington, 418 F.2d 528, 163 
USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1 .321 (c) or 1 .321 (d) 
may be used to overcome an actual or provisional rejection based on a nonstatutory 
double patenting ground provided the conflicting application or patent either is shown to 
be commonly owned with this application, or claims an invention made as a result of 
activities undertaken within the scope of a joint research agreement. 

Effective January 1 , 1994, a registered attorney or agent of record may sign a 
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with 
37 CFR 3.73(b). 

3. Claims 1,17, 35, 47, 61 , 73 are rejected on the ground of nonstatutory 
obviousness-type double patenting as being unpatentable over claims 1 of U.S. Patent 
No. 7,133,473. Although the conflicting claims are not identical, they are not patentably 
distinct from each other because the claimed subject matter in claims 1,17, 35, 47, 61 , 



73 would have been easily realized by one skilled in the art based on Patent No. 
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7,133,473. For example, claim 1 of the instant application calls for "demultiplexer" "that 
generates in-phase and quadrature components of said demodulated symbol 
sequence". Such claimed subject matter would have been obvious to one skilled in the 
art as application specific. That is, when the received signal is of the type i.e. QAM 
modulated signal, such step would have been obvious at the receiving end. 
This double patenting is being made FINAL. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 1 -3, 1 0-1 3, 1 7-21 , 26-31 , 35-37, 40-43, 47, 48-52, 54-57, 61-63, 66-69, 
74-76, 79-82, 89-91 , 96 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Onggosanusi in view of Fang et al. (US 5,757,834) (hereafter Fang). 

Re claim 1, Onggosanusi discloses: 

"a demodulator that generates a demodulated symbol sequence by derotating a 
signal constellation of a received symbol sequence that is encoded bsed on a space- 
time block code" (Astract; Fig. 3, element 80; para. [0054], [0046], [0082]; claim 53. 

Onggosanusi differs from the claimed invention in that Onggosanusi does not 
explicitly disclose: 
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"a dimension demultiplexer that communicates with said demodulator and that 
generates in-phase and quadrature components of said demodulated symbol sequence 
that are encoded based on a space time block code and an outer code"; 

a branch metric computation module that communicates with said dimension 
demultiplexer and that generates branch metrics based on said in-phase and 
quadrature components." 

In Onggosanusi, since the demodulated sequence is based on the received 
signal, which is a space time block code and an outer code, the components of the 
demodulated sequence after being quadrature split would also be a signal based on a 
space time block code and an outer code. Further, Onggosanusi discloses that many 
modulation techniques could be used (claim 25). In those situation (i.e. when PSK is 
used), one skilled in the art would have easily realized that a "demultiplexer" would be 
utilized for providing I and Q components as conventionally known (see Fang; col. 1, 
lines 48-56; Fig. 1 , for example). Further, Onggosanusi discloses use of decoder (i.e. 
Viterbi) (para. [0061]). A person of ordinary skill in the art would have easily realized 
that a "branch metric computation" could be part of the decoding process (see Fang, 
Fig. 1, 2, element 16). Therefore, in case PSK modulation is used, one skilled of 
ordinary skill in the art would have easily substituted the process for providing I and Q 
components and decoding process from Fang into Onggosanusi and still expect a 
predictable result. 

Re claim 2, Fang further discloses "a Viterbi decoder ... said branch metrics" in 
Fig. 2, element 15. 
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Re claim 3, Onggosanusi further discloses "wherein said demodulator ... 
multiplying ... system" in para. [0054]. 

Re claim 10, the claimed subject matter "wherein ... space-time code" would 
have been easily realized by one skilled in the art as design specific. 

Re claim 11, Onggosanusi further discloses "wherein said ... 256-QAM code" in 
claim 25. 

Re claim 12, the claimed subject matter "wherein ... (WMAN)" would have been 
easily realized by one skilled in the art as application intend based on the wireless 
communication of Onggosanusi (para. [0003]). 

Re claim 13, same analogy to that of claim 12 above applied. 

Re claim 17, see claim 1 above for teaching of "generating a user data sequence 
based said received symbol sequence" and "a branch metric computation ... received 
symbol sequence." Onggosanusi also discloses "at least one receiving antenna that 
receives a received symbols sequence" in Fig. 4, element RAT; para. [0082]; and "a 
space-time block deocder that communicates with said at least one receiving antenna" 
in Fig. 4, element 110; claim 26. 

Re claim 18, Onggosanusi further discloses the claimed subject matter "wherein 
... symbol sequence" in para. [0082], wherein element 104 is viewed as the decoder. 

Re claim 19, Fang further discloses "wherein ... quadrature components" in Fig. 
2, element 10. 

Re claim 20, see claim 3 above. 

Re claim 21 , see claims 2. 
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Re claim 26, Onggosanusi further discloses "a transmitter ... two transmit 
antennae" in Fig. 3, element 70. 

Re claim 27, Onggosanusi further discloses "a transmitter ... two transmit 
antennae" in para. [0082]. 

Re claims 28-31, see claims 10-13 above, respectively. 

Re claims 35, 61 , see corresponding apparatus claim 1 . 

Re claims 36, 37, 40-43, see claims 2-3, 10-13 above, respectively. 

Re claims 62-63, see claims 2, 3, respectively. 

Re claims 66-69, see claims 10-13 above, respectively. 

Re claims 47, 73, see corresponding apparatus claim 17. 

Re claims 48-52, see claims 18-22, respectively. 

Re claims 54-57, see claims 28-31, respectively. 

Re claims 74, 75, 76, 79, 80, 81 , 82, see claims 1 8, 20, 21 , 28-31 , respectively. 
Re claim 89, Onggosanusi further discloses "wherein ... antennas" in Fig. 3, 
para. [0082]. 

Re claims 90-91 , these claimed subject matter would have been easily realized 
by one skilled the art through operation of the combination of space-time coding and 
Viterbi coding above. 

Re claim 96, see explanation for claim 17 above. 
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6. Claims 4-8, 22-25, 38, 39, 53, 64, 65, 77, 78 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over Onggosanusi in view of Fang as applied to claim 2 above, 
and further in view of Hemmati (US 6,680,986). 

Re claim 4, the aforementioned combination teach almost all claimed subject 
matter in claim 4, as stated above, except "wherein said Viterbi decoder ... branch 
metrics". Even thought the aforementioned combination does not go into detail of a 
Viterbi decoder, operation of the Viterbi decoder is well-known in the art. Particularly, 
Hammati discloses the claimed subject matter "wherein ... branch metrics" in Fig. 5, 6; 
col. 6, lines 40-64. Therefore, it would have been obvious to one skilled in the art at the 
time of the invention to substitute the Viterbi decoder from Hemmati into the 
aforementioned combination and still provide a predictable result. 

Re claim 5, Hemmati further discloses "wherein ... symbol sequence" in col. 6, 
lines 40-64; col. 7, lines 37-53; claims 4, 18. 

Re claim 6, Hammati further disclose " one receive antenna" and "two transmit 
antennae" in para. 0082. 

Re claim 7, the claimed subject matter "wherein said receive ... symbol periods" 
would have been easily realized by one skilled in the art as design specific. 

Re claim 8, Hammati further disclose "two receive antennae" and "two transmit 
antennae" in para. 0082. 

Re claims 22-25, see claims 4-7 above, respectively. 

Re claims 38, 39, see claims 4, 5 above. 

Re claim 53, see claim 23. 
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Re claims 64-65, see claims 4, 5 above. 

Re claims 77, 78, see claims 22, 23, respectively. 
7. Claims 14-16, 32-34, 44-46, 58, 60, 70-72, 83-85 are rejected under 35 
U.S.C. 103(a) as being unpatentable over aforementioned combination of Onggosanusi 
and Fang as applied to claim 1 above, and further in view of Kandala et al. (US 
6,977,972) (hereafter Kandala). 

Re claim 14, the combination of Onggosanusi and Fang disclose almost all 
claimed subject matter in claim 14, as stated above, except for "wherein said ... bit- 
interveaved". Kandala discloses Gray coding used for in-phase and quadrature 
component in col. 4, lines 18-53; and "bit-interleaved" in col. 3, lines 55-67. Therefore, 
it would have been obvious to one skilled in the art at the time of the invention to 
optionally apply the use of Gray coding and bit-interleaving from Kandala into the 
combination of Onggosanusi and Fang to further improve the performance of 
transmission channel (this benefit is well-known in the art of communication). 

Re claims 15, 16, these claimed subject matter would have been easily realized 
by one skilled in the art as design and application specific based on the above 
combination. 

Re claims 32-34, see claims 14-16, respectively. 

Re claims 44-46, see claims 14-16, respectively. 

Re claims 58-60, see claims 32-34, respectively. 

Re claims 70-72, see claims 14-16, respectively. 

Re claims 83-85, see claims 32-34, respectively. 
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8. Claims 86-88, 95 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over combination of Onggosanusi and Fang as applied to claim 1 above, and further in 
view of Bevan et al. (US 6,891 ,897) (hereafter Bevan). 

Re claim 86, the combination of Onggosanusi and Fang discloses almost all 
claimed subject matter in claim 86, as stated above, except for "wherein said received 
symbol sequence is encoded based on a space-time block code in concatenation with 
an outer code". However, in the same field of endeavor, Bevan discloses such claimed 
subject matter in Fig. 5(iv); Fig. 9; col. 18, lines 16-45. Therefore, it would have been 
obvious to one skilled in the art at the time of the invention to substitute the known 
coding technique from Bevan into the above combination, to provide another layer of 
coding to the signal as an option, and still provide a predictable result. 

Re claim 87, the claimed subject matter "wherein ... signal constellation" would 
have been well-known in the art of coding/modulation and would have been easily 
understood by one skilled in the art (see Al-Dhahir et al. - US 6,959,047; col. 3, line 17 
to col. 10, line 3 for example, but not relied on for the rejection.) 

Re claim 88, Onggosanusi further discloses "wherein ... multiple antennas" in 
Fig. 3, para. [0082]. 

Re claim 95, see claim 86 above. 



Allowable Subject Matter 
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9. Claims 92-94 are objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in independent form including all of the limitations of 
the base claim and any intervening claims. 

Conclusion 

10. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Dac V. Ha whose telephone number is 571-272-3040. 
The examiner can normally be reached on 4/4. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Payne can be reached on 571-272-3024. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
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published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Dac V. Ha/ 

Primary Examiner, Art Unit 261 1 



